Objective: Extensive work implicates abnormal amygdala activation in emotional facial expression processing in adults with callous-unemotional traits. However, no research has examined amygdala response to emotional facial expressions in adolescents with disruptive behavior and callous-unemotional traits. Moreover, despite high comorbidity of callous-unemotional traits and attention deficit hyperactivity disorder (ADHD), no research has attempted to distinguish neural correlates of pediatric callous-unemotional traits and ADHD.
Objective: Extensive work implicates abnormal amygdala activation in emotional facial expression processing in adults with callous-unemotional traits. However, no research has examined amygdala response to emotional facial expressions in adolescents with disruptive behavior and callous-unemotional traits. Moreover, despite high comorbidity of callous-unemotional traits and attention deficit hyperactivity disorder (ADHD), no research has attempted to distinguish neural correlates of pediatric callous-unemotional traits and ADHD.
Method: Participants were 36 children and adolescents (ages 10-17 years); 12 had callous-unemotional traits and either conduct disorder or oppositional defiant disorder, 12 had ADHD, and 12 were healthy comparison subjects. Functional MRI was used to assess amygdala activation patterns during processing of fearful facial expressions. Patterns in the callousunemotional traits group were compared with those in the ADHD and comparison groups.
Results:
In youths with callous-unemotional traits, amygdala activation was reduced relative to healthy comparison subjects and youths with ADHD while processing fearful expressions, but not neutral or angry expressions. Functional connectivity analyses demonstrated greater correlations between the amygdala and the ventromedial prefrontal cortex in comparison subjects and youths with ADHD relative to those with callous-unemotional traits. Symptom severity in the callous-unemotional traits groups was negatively correlated with connectivity between amygdala and ventromedial prefrontal cortex.
Conclusions: This is the first study to demonstrate reduced amygdala responsiveness in youths with callous-unemotional traits. These findings support the contention that callous and unemotional personality traits are associated with reduced amygdala response to distressbased social cues. Cal lous and unemotional traits, including reduced empathy and emotional response, affect a subgroup of children and adolescents with severe conduct problems (1) . Callous-unemotional traits increase the risk of deleterious outcomes in youths with disruptive behavioral disorders, such as conduct disorder and oppositional defiant disorder (1, 2) . Similar associations with poor outcomes have been observed in adults with callous-unemotional traits, highlighting the importance of understanding the developmental neurobiology of these traits. Functional MRI (fMRI) studies in adults have related callous-unemotional traits to dysfunction in the amygdala and ventromedial prefrontal cortex. These structures show a high degree of functional connectivity and play a role in neurocognitive tasks in which individuals with callous-unemotional traits show impairments (3) (4) (5) . However, no fMRI studies have been conducted to assess whether callous-unemotional traits in adolescents are associated with dysfunction in these structures.
Both children and adults with callous-unemotional traits exhibit low reactivity to emotional stimuli. This deficit is manifest in diverse paradigms, including stimulusreinforcement learning, aversive conditioning, fear-potentiated startle, passive avoidance learning, and fearful expression recognition (6) . Such deficits have also been observed after the occurrence of amygdala lesions, which supports an association between callous-unemotional traits and amygdala dysfunction (6, 7) . Also supporting this association are fMRI studies in which amygdala dysfunction was observed in adults with callous-unemotional traits (3-5, 8, 9) .
The severity of callous-unemotional traits in children and adolescents can be measured by the Youth Psychopathic Traits Inventory, which focuses on features such as remorselessness and unemotionality (2) . Scores on this instrument accurately predict various forms of deviant conduct, including interpersonal aggression, theft, and drug selling (10) . Scores on this and other measures of callousunemotional traits also correlate with measures of atten-
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ajp.psychiatryonline.org tion deficit hyperactivity disorder (ADHD) (10) , which raises questions about neuropsychological distinctions between children with callous-unemotional traits and those who have ADHD but do not have callous-unemotional traits. Imaging studies have suggested that these conditions are dissociable, as children with ADHD typically show minimal evidence of amygdala dysfunction but strong evidence of dysfunction in regions such as the prefrontal and anterior cingulate cortices (11, 12) .
In this study, we compared fMRI blood-oxygen-leveldependent (BOLD) responses to fearful, neutral, and angry expressions in youths with callous-unemotional traits, youths with ADHD, and healthy comparison subjects. Children with callous-unemotional traits exhibit abnormal behavioral responses to distress-related expressions, such as fearful expressions, relative to other expressions, such as anger (13) , and fearful expressions engage the amygdala more than do neutral or angry expressions (14) . We hypothesized that amygdala activity in response to fearful expressions would be reduced in youths with callous-unemotional traits relative to youths with ADHD and healthy comparison subjects, but that no group differences would be seen in responses to angry expressions. Moreover, given previous work suggesting that connectivity between the amygdala and the ventromedial prefrontal cortex plays a role in fearful expression processing and callous-unemotional traits (15), we hypothesized that callous-unemotional traits would be associated with reduced amygdala-ventromedial prefrontal cortex connectivity.
Method

Participants
Participants were 36 children and adolescents 10-17 years of age; 12 had callous-unemotional traits and either conduct disorder or oppositional defiant disorder, 12 had ADHD, and 12 were healthy comparison subjects. Participants were matched on age, gender, and IQ (Table 1) . The Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (K-SADS-PL; 17) was administered to all potential participants. Exclusion criteria included psychosis, pervasive developmental disorders, Tourette's syndrome, mood or anxiety disorders, neurologic disorders, IQ <80, or medical illness severe enough to require treatment. Participants in the callous-unemotional group had to have scores ≥20 on the Antisocial Process Screening Device (10) and the Psychopathy Checklist-Youth Version (18) . Participants in the comparison group and the ADHD group could not have scores ≥20 on the Antisocial Process Screening Device.
The study was approved by the institutional review board of the National Institute of Mental Health. After receiving a complete description of the study, participants and their parents or legal guardians provided written informed assent or consent.
Clinical Measures
The Antisocial Process Screening Device is a 20-item parentcompleted scale indexing antisocial processes, including callousunemotional traits and conduct and impulsivity problems, in children and adolescents. This instrument was completed by a parent or legal guardian for each participant. There is no established threshold score on the Antisocial Process Screening Device for classification of adolescents with callous-unemotional traits (19) . In studies of adolescents, researchers have used cutoff scores (such as a score of 25) (20) , median splits (e.g., >11 for males, 9 for females) (21), or percentile rankings (e.g., the top 33%) (22) . For this study, we selected a cutoff score of 20, one-half the maximum possible score of 40 points.
The Psychopathy Checklist-Youth Version is a 20-item scale assessing interpersonal, affective, and behavioral features related to callous-unemotional traits in youths 12-18 years of age. Scores are based on semistructured interviews and collateral information. This instrument was completed by two trained experimenters whose scores showed good reliability (Spearman-Brown reliability, r SB =0.91); disagreements in scoring were resolved through discussion. The Psychopathy Checklist-Youth Version was completed for participants with callous-unemotional traits. A cutoff score of 20 or greater (one-half the maximum possible score) was used to classify adolescents with callous-unemotional traits, as no standard threshold scores have been established for classifying youths on this measure.
The Youth Psychopathic Traits Inventory was used to measure symptom severity on core interpersonal and affective callous-un- (16) . b Three medicated participants with callous-unemotional traits (one on oxcarbazepine and bupropion; one on risperidone; and one on ziprasidone) were included in initial analyses.
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fMRI Task
Each run of the paradigm presented participants with photographs of emotional expressions of 10 men and women from the Pictures of Facial Affect series (23) . The expressions were neutral, fearful, or angry, and the latter two types showed parametrically modulated intensity (50%, 100%, and 150% intensity). Intensity was modulated by morphing neutral and emotional expressions to create composites (50% intensity) or extrapolating from emotional expressions to create exaggerated expressions (150% intensity). Morphing introduced a diversity of expressions, as encountered in the environment. Because neutral expressions may appear threatening (24), we followed previous studies in morphing neutral and happy expressions to create 25% happiness expressions, which are seen as affectively neutral (25) . Expressions were presented in random order across participants. In keeping with the design of previous studies (26, 27) , participants performed an implicit processing task in which they indicated the gender of the faces using two response buttons. This method has been found to enhance BOLD responses to emotional expression stimuli (28) . Responses and latencies were recorded. Stimuli were presented on a computer display that was projected onto a mirror in the MRI scanner. Stimulus presentation occurred in four runs, each lasting 5 minutes, 27 seconds, and comprising 100 randomly ordered 3-second events (80 face trials, consisting of a 2-second face presentation and a 1-second fixation cross, and 20 interspersed "jittered" trials). Runs were preceded by four fixation trials and concluded by five fixation trials.
Image Acquisition
Data were acquired on a 1.5-T General Electric Signa scanner (Milwaukee). Structural images were generated from a T 1 -weighted acquisition of the entire brain in the axial plane (threedimensional spoiled gradient-recall acquisition in the steady state with inversion recovery prep pulse; 256×256 matrix; 128 1.5-mm axial slices; 24-cm field of view). This sequence was used for spatial normalization to a standard atlas (29) . Functional imaging was performed axially by using a multislice gradient-echo echoplanar sequence, 24-cm field of view, and an acquisition matrix of 64×64 (31 contiguous slices, 4-mm thickness, 3-second repetition time, 30-millisecond echo time). This sequence provided a voxel resolution of 3.75×3.75×4 mm.
Image Analysis
The fMRI data were preprocessed and analyzed with the Analysis of Functional NeuroImages (AFNI) software package (30) . The first four volumes in each scan series were discarded, leaving 608 repetition times per participant. Preprocessing included slice time correction, motion correction, and spatial normalization. The resulting motion parameters were examined to ensure that motion did not exceed 4 mm in any plane. For each participant, linear regression was used to model baseline drift and residual motion artifact. Regressors were created for each event type, including fearful expressions, angry expressions, neutral expressions, and all incorrect behavioral responses. Fearful and angry regressors were weighted according to emotion intensity. Regressors were then convolved with a gamma-variate hemodynamic response function.
Using AFNI, we conducted two group-by-emotional expression (3×2) analyses of variance (ANOVAs) comparing responses to fearful versus neutral expressions and angry versus neutral expressions. We focused on the resulting interaction effects (group by expression) in order to address our hypothesis that healthy youths and those with ADHD would show increased amygdala activation in response to fearful expressions relative to neutral expressions but that adolescents with callous-unemotional traits would not. We also wished to show that no group-by-expression interaction would emerge in response to angry versus neutral expressions. Clusters from resulting group maps of differential activation were selected according to our a priori hypotheses. Average signals in the clusters resulting from the analyses of functional neuroimages were extracted, and follow-up group-by-expression (3×2) ANOVAs and t tests (two-tailed) were performed in SPSS. Anatomical locations were labeled according to the Talairach-Tournoux Daemon. Spatial clustering using AFNI's AlphaSim program resulted in a mapwise (entire echo planar imaging matrix) false positive probability of p<0.05.
Functional connectivity analyses were performed by examining covariation across the brain with the activation in the maxi- 
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Results
Behavior
Behavioral data indicated that participants successfully performed the gender rating task (mean accuracy 92.2% [SD=8.3], mean reaction time=880.1 milliseconds [SD= 162.0]). A main effect of emotional expression was observed for accuracy (F=4.31, df=2, 54, p<0.05); accuracy was greater for neutral expressions than for angry expressions (t=2.86, df=32, p<0.01). No effect of emotional expression was observed for reaction times. No group differences in accuracy were observed. Group differences in reaction times were observed (F=5.34, df=2, 27, p<0.01); the ADHD group responded less quickly than the other groups, but no differences were observed between the comparison group and the callous-unemotional traits group (p>0.05). No group-by-expression interactions for reaction time or accuracy were observed. (Because of a computer error, behavioral responses were not recorded for three participants in the callous-unemotional traits group. However, responses were visually monitored throughout the task, and performance rates for these participants were noted to be high and comparable to those of the rest of the group.)
Imaging
Responses to fearful expressions. We used AFNI to test the hypothesis that the results of a 2×3 ANOVA (fearful and neutral expressions by group) would reveal more amygdala activity in response to fearful expressions in the comparison group relative to the callous-unemotional traits group. By contrast, no difference between the ADHD and comparison groups was expected. This hypothesis was supported by a significant group-by-expression interaction in the right amygdala (x, y, z=20, -7, -26; Figure 1 ).
An ANOVA in SPSS of the BOLD responses in the identified amygdala cluster revealed a significant two-way interaction (group by expression) (F=5.56, df=1, 33, p<0.01) (Table 2; Figure 1 ). Follow-up analyses decomposed this interaction. A comparison of the responses of the callousunemotional traits group and the comparison group to fearful and neutral expressions revealed a significant group-by-expression interaction effect (F=11.06, df=1, 22, p<0.005). The comparison group showed greater amygdala activation in response to fearful expressions than did the callous-unemotional traits group (t=3.03, df= 22, p<0.01), whereas no differences were seen for neutral expressions. A similar interaction emerged in comparing the ADHD and callous-unemotional traits groups (F=7.61, df=1, 22, p=0.01). The ADHD group exhibited a trend toward greater amygdala activation for fearful expressions than did the callous-unemotional traits group (t=1.85, df= 22, p<0.08), whereas no similar difference emerged for neutral expressions. By contrast, a follow-up analysis comparing responses of the ADHD group and the comparison group to fearful and neutral expressions revealed only a significant main effect of expression (fearful > neutral) (F=7.43, df=1, 22, p<0.05). No group-by-expression interaction emerged (Figure 1 ).
This pattern indicates that the callous-unemotional traits group showed significantly less left amygdala activation in response to fearful versus neutral expressions than the healthy comparison group and the ADHD group, whereas the ADHD group did not differ from the comparison group. This was confirmed by post hoc t tests using AFNI (fear minus neutral) showing increased amygdala activation to fearful expressions in the comparison group (t=3.18, p<0.005) and the ADHD group (t=4.65, p<0.005) but not in the callous-unemotional traits group (p>0.05).
Functional connectivity. These analyses focused on differences in functional connectivity associated with the seed amygdala voxel (x, y, z=20, -7, -26) in the three 
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ajp.psychiatryonline.org groups. This voxel was chosen because of previous suggestions (15, 31) that the amygdala communicates reward expectancies to the ventromedial prefrontal cortex. There was a stronger positive correlation between activity in the right amygdala and the right ventromedial prefrontal cortex in the comparison group relative to the callous-unemotional traits group (x, y, z=12, 35, -25; t=4.27, p<0.01 uncorrected) (Figure 2 ), as well as in the ADHD group relative to the callous-unemotional traits group (x, y, z=-15, 14, -19, t=6.79, p<0.001).
In adolescents with callous-unemotional traits, the magnitude of connectivity between the amygdala and the ventromedial prefrontal cortex correlated significantly and negatively with total score on the Youth Psychopathic Traits Inventory (Spearman r=-0.65, df=9, p<0.05). (The degrees of freedom were reduced from 10 [N-2] to nine for this analysis because data for the Youth Psychopathic Traits Inventory were not available for one participant in the callous-unemotional traits group.) Thus, functional connectivity between the amygdala and the ventromedial prefrontal cortex in callous-unemotional adolescents was inversely correlated with symptom severity (Figure 2 ). This correlation was also negative for the comparison group but was smaller and nonsignificant, reflecting the more limited range of scores on the Youth Psychopathic Traits Inventory in this group.
These findings suggest that processing emotional expressions is associated with weaker functional connectivity between the amygdala and the ventromedial prefrontal cortex in youths with callous-unemotional traits than in those without such traits. Table 3 provides the full results comparing the healthy comparison group and the callousunemotional traits group, using an uncorrected alpha threshold of 0.01 with an extent threshold of three voxels (168 mm 3 ).
Responses to angry expressions. We u s e d A F N I t o perform a 2×3 ANOVA (angry and neutral expressions by group) to assess neural responses to angry expressions. The results revealed no group-by-expression interaction in the amygdala for angry expressions comparable to that seen for fearful expressions (p>0.05). Post hoc t tests (angry minus neutral expressions) confirmed an absence of amygdala activation in response to angry expressions in the comparison group (p>0.01), the callous-unemotional traits group (p>0.01), and the ADHD group (p>0.01). Regions in which interaction effects were observed included the middle frontal gyrus, the posterior cingulate gyrus, and the inferior temporal gyrus (Table 2) .
ANOVAs conducted in SPSS on the BOLD responses in the identified clusters showed interactions in the middle frontal gyrus (F=8.97, df=2, 33, p<0.001) and the posterior cingulate cortex (F=7.16, df=2, 33, p<0.005). Follow-up analyses decomposed these interactions, and similar patterns of effects were seen in both clusters. No main effects or interactions were observed in either cluster when comparing the healthy comparison group and the callous-unemotional traits group. However, significant group-by-expression interactions and main effects of expression (angry > neutral) were seen in both clusters when comparing the ADHD group and the healthy comparison group or the callous-unemotional traits group (p values <0.05). Follow-up t tests on these clusters showed main effects of emotional 
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ajp.psychiatryonline.org expression (angry > neutral) in both regions in the ADHD group (posterior cingulate cortex, t=2.76, df=11, p<0.05; middle frontal gyrus, t=3.55, df=11, p<0.01) but no main effects of emotional expression in the callous-unemotional traits group or the comparison group in either region.
Discussion
We compared BOLD responses to fearful, angry, and neutral facial expressions in youths with callous-unemotional traits and disruptive behavioral disorders, youths with ADHD, and comparison subjects. We found that whereas healthy comparison subjects and youths with ADHD showed significantly greater responses to fearful expressions relative to neutral expressions, youths with callous-unemotional traits did not. No similar interaction was evident for responses to angry expressions relative to neutral expressions. Healthy comparison subjects and youths with ADHD also showed greater connectivity between the amygdala and the ventromedial prefrontal cortex than did those with callous-unemotional traits, and symptom severity in youths with callous-unemotional traits was inversely correlated with amygdala-ventromedial prefrontal cortex connectivity.
Dysfunction in the amygdala is central to several models of callous-unemotional traits (6, 32, 33) . The amygdala is believed to play an important role in response to distress-related emotional expressions, such as fear, and to play a role in socialization (6) . Children with callous-unemotional traits have impaired processing of the distress cues that guide healthy children away from antisocial behavior. Amygdala dysfunction may represent the locus of the impairment in distress cue processing and thereby underlie socialization problems (34) . The results of this study extend previous findings of amygdala dysfunction in adults with callous-unemotional traits (3) (4) (5) .
Our data also did not indicate impairments in the ventrolateral prefrontal cortex in youths with callous-unemotional traits. Although this region is sometimes associated with the processing of affective cues, this is primarily the case when these cues call for response modulation or modification (35) . It may be that we observed no group differences in this region because our task did not require behavior modification in response to the affective cues presented. Our data also did not indicate group differences in activation in some regions that may be impaired in individuals with callous-unemotional traits, including the ventromedial prefrontal cortex, the anterior cingulate cortex, and the insula (3, 5, 36) . This may be because the task we used is not typically found to enhance activity in these regions. A recent meta-analysis (37) showed that activation in the amygdala is enhanced during the presentation of fearful expressions but that the insula is instead preferentially enhanced by disgust expressions and the anterior cingulate cortex is active to a similar degree across multiple emotional expressions. The meta-analysis did not assess the medial orbitofrontal cortex, but this region is generally not found to be preferentially enhanced by implicit processing of fearful facial expressions (24, 28) .
Nevertheless, our functional connectivity results do extend our understanding of the role of the amygdala, the insula, and the ventromedial prefrontal cortex in callousunemotional traits. Functional connectivity is a measure of correlated activity derived from BOLD data between a reference region and a target region. This measure is widely used to characterize aspects of functional integration between neural regions, and accumulating evidence indicates that functional connectivity reflects anatomically relevant coupling within neural circuitry. The region of the ventromedial prefrontal cortex identified in our connectivity analyses is one in which activity is frequently associated with amygdala activity (35, 38, 39) . Animal studies indicate that this region uses input acquired from the amygdala to guide behavioral response (31) , and thus amygdala-ventromedial prefrontal cortex connectivity is important for appropriate behavioral selection (15, 40) . Impairments in amygdala-ventromedial prefrontal cortex connectivity may be associated with the antisocial behavior seen in children and adolescents with callous-unemotional traits, which may represent instrumental behavior that is inappropriately modulated by stimuli such as others' distress cues. In support of this interpretation, the We observed no amygdala dysfunction in the ADHD group, in which amygdala response was similar to that of the healthy comparison subjects and distinct from that of the callous-unemotional traits group. This finding parallels previous behavioral work, which generally has not found deficits in the processing of fearful expressions in children with ADHD (42, 43) . Impairments linked to ADHD appear to be associated with neural dysfunction in frontal-striatal and frontal-parietal networks (44) . Our imaging task did not assess functioning in these networks, so our analyses were not directed toward measuring activity or functional connectivity in them. However, our data, coupled with previous behavioral and neuroimaging findings, suggest that although ADHD and callous-unemotional traits are both characterized by impulsiveness and irresponsibility, the disorders are associated with dissociable neurocognitive dysfunctions.
Previous behavioral work has demonstrated that individuals with callous-unemotional traits show no impairment in the recognition of angry expressions (45, 46) . In line with this in the current study, we identified no regions where youths with callous-unemotional traits showed significantly different BOLD responses to angry relative to neutral expressions. In contrast, youths with ADHD showed enhanced activation in regions of the frontal and posterior cingulate cortex in response to angry expressions. Previous work has also implicated hyperactivation in the frontal and posterior cingulate cortex in ADHD (12, 47) . The underlying cause of the hyperactivation in response to angry expressions in children with ADHD is unclear, but it may reflect pathophysiology in these attention-related cortical regions.
Certain study limitations must be borne in mind when interpreting our findings. The medications of three participants in the callous-unemotional traits group could not be held prior to fMRI scanning. Mitigating this limitation, however, is that when we repeated our ANOVAs after excluding these participants, we found no differences in results (the coordinates of the maximally activated voxel remained unchanged; signal strength increased from F= 5.20, to F=7.14, both p values <0.01 uncorrected). We also found no difference in the correlation between scores on the Youth Psychopathic Traits Inventory and amygdalaventromedial prefrontal cortex connectivity after excluding these participants (the coordinates of the maximally activated amygdala voxel remained unchanged; signal strength changed minimally from F=5.20 to F=4.20, both p values <0.05 uncorrected).
We are also limited in our ability to draw conclusions about the relationship between ADHD and callous-unemotional traits, given that seven of the 12 youths in our callous-unemotional sample had ADHD diagnoses. This proportion is representative of comorbidity estimates of callous-unemotional traits and ADHD (1, 48) . Limiting our sample to adolescents who had both callous-unemotional traits and ADHD or to those who had callous-unemotional traits without ADHD would have reduced the representativeness of our sample without affecting our main conclusion, which is that callous-unemotional traits and ADHD are associated with disparate patterns of neuropsychological functioning.
The imaging task we used is limited in that it does not permit measurements of explicit cognitive or behavior responses to the emotional facial expressions. We selected this task design to reduce biases related to expectancy or participant demands (28) . Future studies might assess the extent to which BOLD responses correspond to behavioral responses. They might also include a greater variety of emotional expression stimuli, such as expressions of happiness, surprise, and disgust. This would help strengthen the conclusion that facial emotion processing impairments in youths with callous-unemotional traits are limited to distress-related emotions (namely, fear and sadness), the processing of which requires intact amygdala functioning. Previous data support the validity of this study's task design for assessing neural responses to fearful versus neutral emotional expressions (49) . Previous studies using similar paradigms have distinguished adults with callous-unemotional traits from those without (8, 9) . The data in this study provide the first evidence of amygdala dysfunction in youths with callous-unemotional traits and
Patient Perspective
"Mark" is a 12-year-old boy who has engaged in oppositional and antisocial behavior since he was 5 years old. Mark's parents first learned about our study from a recruitment ad in the newspaper. During screening sessions, Mark and his father discussed Mark's behavior with clinicians and researchers, who confirmed that Mark fit the criteria for the study; they also diagnosed him as having ADHD and oppositional defiant disorder. Mark was then brought in for his scanning session, which was somewhat difficult for him because of his extreme energy and restlessness.
Mark is well liked by his peers; he is confident and charismatic and is an entertaining storyteller. His popularity contrasts with the behavior he exhibits with his family and peers, however. With his parents, he is defiant, deceitful, or manipulative in order to achieve his desired outcomes. With siblings and peers, he tends toward verbal and physical intimidation. He engages in physical fights, shoplifts from stores, and engages in frequent fire-setting. He particularly likes fireworks; recently he set off several fireworks outside his school and videotaped the aftermath. His father states that Mark has never appeared to experience guilt or regret after engaging in these sorts of behaviors and that he seems to be "totally self-centered." disruptive behavior disorders relative to healthy youths and youths with ADHD. The data also indicate that the severity of callous-unemotional traits is associated with the strength of the functional association between the amygdala and the ventromedial prefrontal cortex. 
